ABSTRACT. The structure theory ([3], [8] ) for complete flat homogeneous pseudo-riemannian manifolds reduces the classification to the solution of some systems of quadratic equations. There is no general theory for that, but new solutions are found here by essentially the same construction as that used for isoclinic spheres in Grassmann manifolds [4] . It is interesting to speculate on a possible direct geometric relation between those constant positive curvature riemannian spheres and the "corresponding" flat homogeneous pseudoriemannian manifolds.
!.Structure Theory.
We recall the structure theory of [3] and [8] . Let Let M be a complete connected flat homogeneous pseudo-riemannian manifold. Then (the appropriate) JEP,q is the universal pseudo-riemannian covering manifold of M' so M = JEP.q ;r where r is the group of deck transformations of the universal cover 1r : JEP,q ---+ M. The full isometry group I(JEP·q) is the semidirect product
JR.P+q · O(p,q), which acts by (t,A): x f--+ t +Ax. Homogeneity of M is equivalent
to the condition that the centralizer of r in I(JEP.q) is transitive on JEP,q, just as in the riemannian case [2] . Also, in the presence of homogeneity one need only check proper discontinuity of a discrete subgroup r c I(!Ep,q) at a single point, typically the origin, where one need only verify that the translation components of the elements of f form a discrete subset of JR.P,q.
Fix a properly discontinuous discrete subgroup r C I(JEP,q) as above, such that M = !Ep,q /f is homogeneous. In [3] it is shown that JR.p,q = U EB W EB U* where U is a totally isotropic subspace of some dimension s, where W ~ JR.P-s,q-s with U .l = U EB W, and with U* totally isotropic and paired to U. This is done as follows. 
2.A Sufficient Condition.
One does not yet have an effective general method for finding solutions to the quadratic system (1.5), but in this Section we exhibit a special method that produces some solutions, and in the following sections we see several interesting classes of complete flat homogeneous pseudo-riemannian manifolds based on that method. It seems unlikely that this special method leads to all relevant solutions to (1.5 
We can now extend Sv : T n u ~ u [4] , [5] and [1] . An isoclinic closure operation was defined, and the isoclinically closed sets S of mutually isoclinic k-planes in lF 8 were shown to be closed totally geodesic submanifolds of Gk,s(lF). Further, it was shown that S is a riemannian symmetric space of rank 1, hence a sphere or a real, complex, quaternionic projective space or the Cayley projective plane. In the first of these cases we refer to S as an isoclinic sphere.
The starting point in the classification of isoclinic spheres is the following construction of isoclinic spheres in G8 ; 2 ,8 (1F) where 8 is even and lF is associative. Let Cr (JF) denote the Clifford algebra on lFr, defined as in Definition 4.1, except that more generally it is an algebra over lF. Define translational representation of Cr(lF) on lF 8 
is an isoclinic sphere in G(~,8;lF).
Compare this to matrices. It would be very interesting to find the geometric basis for this algebraic correspondence.
6.Parallel Structures.
Finally, we look at parallel tangent structures on Mli = !Ep,q jr li . In the riemannian setting, and in the context of homogeneous spaces of real semisimple Lie groups, the pseudo-kaehler and pseudo-hyperkahler structures have been (and continue to be) studied extensively. The Heisenberg structures and their generalizations have been used extensively to study hypoellipticity of various systems of PDE. Here we give examples which show that those structures also occur in the setting of complete flat homogeneous pseudo-riemannian manifolds. Parallel tangent structures on Mli are sets of parallel fields of linear transformations on the tangent spaces of M!i , classically called parallel vector 1-forms. They are the structures obtained from sets S of linear transformations of JRP,q (viewed as its own tangent space at 0), parallel-translated to every point of JRP,q and pushed down from !Ep,q to M!i , for which the push-down is well defined. That push-down is well defined just when each element of S is centralized by the holonomy group of M8 . The holonomy group in question is 
